composite). The slight decrease in carrier concentration (or electrical conductivity) here does not compromise the contribution from the increased specific surface area. Finally, the composite electrocatalyst showed significantly enhanced electrocatalytic activity for HER in alkaline solutions compared to that for each of the simple components alone. Using the standard three-electrode method, the authors reported an overpotential as low as 78 mV versus RHE for achieving a catalytic current density of j = À10 mAcm À2 , which was 126 mV and 322 mV lower than that of bare MoS 2 and NiCo-LDH catalysts, respectively. This catalytic performance is among the best seen for the most active HER catalysts in alkaline conditions. 5 Furthermore, the intrinsic mechanism leading to this significant improvement was investigated. The exact recipes and methods that lead to optimized films and devices vary from report to report, and further, the exact role of the additive remains debatable. The authors of this work aimed to address this by examining the specific role of pH in common perovskite precursor solutions.
It is known that DMF can be hydrolyzed to form dimethylamine (DMA, a weak base) and formic acid (FAH, a weak acid). Upon controlled heating of the DMF, the hydrolysis is further catalyzed and an increase in the solution pH is observed. This indicates that DMA is a stronger base than FAH is an acid. If an acid additive is introduced to the DMF, as expected, the pH of the solution decreases. However, upon heating the acidified DMF, the pH is shown to increase with higher acid concentrations. While this may seem counterintuitive, it can be explained by the acid-catalyzed dissociation of DMF ( Figure 1A) . Therefore, by combining acid additives and controlled heating, the pH of DMF can be carefully controlled. The process is irreversible upon cooling of the solution, enabling perovskite film deposition with hydrolyzed DMF at room temperature.
The authors sought to study the effects of solvent pH on perovskite precursor solutions. These solutions are known to contain colloidal suspensions of the precursor salts with large size distributions, up to and greater than 1 micron diameter. 6 Hydrolyzed DMF is shown to radically reduce the size of these colloids, and this is attributed to increased solvating strength ( Figure 1B ). This is an interesting discovery-that partially decomposed DMF can have close to the ideal balance of acids and bases for effective perovskite precursor solvation. Much of the benefits seen from solvent heating and additives in perovskite films and devices can thus be attributed to improved solvating strength leading to reduced colloid sizes of the precursor salts. This has a multifaceted effect. It can enable improved thin-film morphology when using slow-crystallization methods. It can further reduce trap state density in fast-crystallization methods, as these large colloids can create undesirable interface defects. Both benefits have been shown to enable improved perovskite solar cell performance in this work.
V OC deficit is an important quantity in solar cells. It is a measure of the 
